Introduction
Malignant melanoma is of concern because of the rapid increases in incidence and mortality rates which have been seen in almost all white populations with available data, including Canada, the United States, Australia, the United Kingdom, and several other European countries.'-5 In Canada mortality rates doubled in a recent 15 year period, making melanoma one of t-he most rapidly increasing tumours.1 The incidence of melanoma and mortality of the disease increase with decreasing latitude in Australia, in the North American continent, and within England and Wales, although in Europe the geographical pattern is more complex because of ethnic and social factors.4 6-9 Patients with melanoma reportedly tend to have lighter complexion, hair, and eye colour,' 0 -13 although the early studies that documented these features were limited in that the groups of subjects with whom patients with melanoma were compared were either undefined or included patients with other skin complaints and non-melanomatous skin cancer. While two more recent casecontrol studies showed such differences in pigmentation,'4 15 two others showed no major differences. '6 17 Our report is the first from the Western Canada Melanoma Study; 904 incident cases of primary cutaneous melanoma were ascertained, representing all new diagnoses for a continuous geographical area with a population of 6-5 million. Each subject interviewed was matched with a control subject chosen from the general population, and a detailed interview was carried out in the subject's home. This report is based on 595 subjects aged 20- Freckles in adolescence-Subjects who reported that in childhood and adolescence (age 5-15) they had had a "great many obvious freckles, noticed by most people" on the face showed a crude relative risk of 2 6 and a relative risk of 2-1 (p<0001) after adjustment for other factors, while lesser degrees of freckling were associated with lower risks.
Reaction to sun and sunburn-Subjects were asked how they tended to react to strong sunlight (a) for the first time each summer and (b) after a few days' exposure. The results for the two questions were similar, with those for a few days' exposure being the stronger. Compared with subjects who would "usually get a brown suntan without burning," those who would "only get sunburn and rarely get a tan" showed a crude relative risk of 2-3; however, after adjustment for pigmentation characteristics this fell to 1 7 (p < 01). A history of severe or frequent sunburns in childhood showed a crude relative risk of 1 9, but this became smaller (1-3) and non-significant after adjustment for pigmentation factors.
Ethnic origin-Questions on ethnic origin were included, as this is related to pigmentation. The strongest association was the low risk (0 5) in subjects of east or south European origin compared with those of English origin. The associations were, however, little changed by adjustment for other factors, the differences remaining significant (p<0 05). Inclusion of ethnic origin did not substantially change the associations seen with pigmentation factors or freckling.
Discussion
These results apply to four sets of variables that are important in melanoma-pigmentation, freckles, reaction to sun, and ethnic origin.
Of the pigmentation variables, hair colour showed the strongest associations, while light colouring of usually unexposed skin had a small additional risk. These associations were somewhat stronger for patients with superficial spreading melanoma. The greater risk in fair haired and fair skinned subjects seen in this white population accorded with the large differences between white populations and black and oriental populations in risk of melanoma22; subjects with less melanocyte based pigmentation had a higher risk of melanoma. Blue eyes was a substantial risk factor considered alone, but the association was almost completely explained by colour of hair and skin. Several early studies gave results consistent with these, although those studies used undefined or unsatisfactory groups for comparison -for example, patients with other skin cancers or diseases.0-13 Two more recent studies used population based controls and gave similar results,'4 '5 while two other studies showed no differences in pigmentation-namely, a Norwegian study Type of tumour, primary site, sex, age, and province-Analyses were performed separately for the 415 subjects with superficial spreading melanoma and 128 subjects with nodular melanoma (table II) . While the associations with hair and skin colour appeared to be weaker for nodular than for superficial spreading melanoma, the differences between the risks for the two subtypes were not statistically significant for any variable. This analysis was repeated using only subjects on whom pathological review had been completed, with no substantial differences in the results. Analysis by primary site similarly showed no statistically significant differences between sites in their associations with any of the factors studied, although tumours of the head and neck showed a weaker relation with hair colour and a stronger one with sun reaction compared with tumours of other sites. Analyses subdivided by sex, age, and province of residence showed no significant or substantial differences.
Adjustment for recorded exposure to sun-The questionnaire included extensive questions on occupation, regular recreational activities, and vacations, with particular attention given to outdoor exposure in terms oftime, place, activities, and clothing. Estimates of ultraviolet exposure over the last decade and at each decade of life were made, which will be reported in detail elsewhere. The analyses for host factors were repeated, including the ultraviolet estimates in the model, thus adjusting for differences in estimated ultraviolet exposure, and also within broad categories of extent of exposure. The factors described were not substantially changed in terms of risk or statistical significance by these adjustments. comparing 78 patients suffering from melanoma with 131 controls with cancers of sites other than skin,'6 and a study in Scotland comparing 113 patients with melanoma with an undefined control group.'7 These negative results may have been due to a combination of small numbers and the degree of homogeneity of the source populations. develop from naevi25 26 and suggest that superficial spreading and nodular melanoma have similar relations to characteristics of pigmentation.
Our data are consistent with other studies showing associations between melanoma and poor tanning ability, a tendency to burn easily on unaccustomed exposure, and a history of sunburn. 10 16 17 27 Most of the association with poor tanning ability is indirect and due to the primary associations of risk of melanoma with pigmentation and freckles, these characteristics themselves being linked to poor tolerance of the sun. In terms of sunburn history in childhood, this suggests that rather than the occurrence of sunburn itself increasing the risk of melanoma, the risk is due to the characteristics of pigmentation associated with poor sun tolerance.
The Canadian population comprised mainly European immigrants of diverse ethnic origins. The data show no evidence that subjects of Irish, Scottish, or Welsh origin had a higher risk than those of English origin, while they do show a lower risk in those of east or south European origin; the main countries represented were Czechoslovakia, Hungary, Poland, and Italy.5 9 This accords with the relatively low incidence and mortality rates reported in those countries.
In further analyses we shall explore in more detail the relations of melanoma to reported exposure to sunlight, to occupational factors, to ethnic origin and family history, and to other factors such as drugs and diet. Plainly, however, the strong relations with these host factors reported here are not substantially changed by including measures of sun exposure or ethnic origin in the analysis.
Our study is the largest and most detailed analytical study of an incident series of melanomas published to date and uses a general population comparison group of subjects. This first report shows that light pigmentation, a history of obvious freckles in adolescence, a tendency to burn easily and tan poorly, and a history of frequent sunburn in childhood are all risk factors for melanoma in white subjects and are independent of ethnic origin. Light hair pigmentation is the strongest of these factors. 
ONE HUNDRED YEARS AGO
The following authenticated particulars of the case of the man named Pugh, who, whilst out with a hunting-party, encamped near Alexandretta, Syria, was bitten by a panther, and died a few weeks after his return to England, has been forwarded to us by Dr. Druce J. Slater. It appears that on January 17th, whilst the party was out after small game, one of the spaniels was heard to cry, as though held by a thorn. Pugh, who was in charge of the dogs, advanced towards the dog, when a panther, which had probably fascinated the little animal, sprang from some long grass upon Pugh, bit him severely in the left arm, near the elbow, inflicting four ugly lacerated wounds and a fracture of the radius, and throwing him to the ground. One of the beaters attacked the brute with his stick, and the spaniel, having overcome his fear also sprang at him, whereupon the panther made off, receiving in his retreat a charge of No. 7 shot in his shoulder, which, unfortunately, was not enough to stop him. Dr. Slater, as the doctor of the party, conveyed Pugh back to camp, and dressed his wounds with carbolic lotion. Inflammation set in, but was subdued by linseed-poultices. Some days later he had to enlarge one of the wounds, which was in the bend of the elbow, to allow the sloughs to escape. The patient went on well, and by March 18th, when he arrived in England, the wounds had healed, the bone united, and passive motion had improved the mobility of the joint. As there was still considerable stiffness, Mr. Willett saw the patient, and offered to take him into St. Bartholomew's, and break down the adhesions by manipulation. Pugh went to his home near Canterbury, and a day or two afterwards took cold. In the following week, Dr 
